SYNOPSIS Eight hundred and sixty-five patients with diabetes mellitus showed ABO blood group frequencies closely similar to those expected from the controls. Six hundred and sixteen patients with diabetes mellitus showed frequencies of secretion and non-secretion of the ABH(O) substances in the saliva closely similar to those expected from the controls. Four hundred and fifty-three patients with diabetes mellitus gave MN blood group frequencies very similar to those expected from the controls.
There are certain diseases which show strong evidence of association with the ABO blood groups, notably duodenal ulcer with blood group 0 and carcinoma of the stomach with blood group A. However, examination of the literature produces conflicting results with regard to diabetes mellitus.
Results of a combined series from Lancashire, Cheshire, and Oxford (McConnell, Pyke, and Roberts, 1956 ) showed a significant excess of blood group A among male diabetics. On the other hand, in Copenhagen (Andersen and Lauritzen, 1960) an excess of blood group 0 was found in male diabetics. Results from Italy (Tedeschi and Cavazzuti, 1959) and Trinidad (Henry and Poon-King, 1961) both showed an increased frequency of blood group B among diabetics, but in Germany (Mahr, 1959) and in Glasgow (Craig and Wang, 1955) no significant difference was found between controls and patients with diabetes.
Recent evidence of the relationship between secretor status and diabetes mellitus came in a paper by Doll, Drane, and Newell (1961) in which, after examining the salivas of 102 diabetics, they concluded that the occurrence of diabetes mellitus was independent of the ABH(O) secretion.
Many of these workers have also studied the Rhesus and MN blood group systems but no associations have appeared.
The present investigation was therefore carried out in the light of these rather conflicting findings. MATERIALS 522 women. All patients in this series had fully established diabetes mellitus: all patients were under treatment for the disease.
CONTROLS
In order to compare the ABO, MN, and secretor status of the patients with suitable controls, it was necessary for the patients and controls to be drawn from the same population. The ABO blood group distributions were, in fact, known for a large series (11,327) of current blood donors normally resident in the County Borough of Belfast, consequently the patients studied were those normally resident in that area.
The MN blood group distribution for the population was not known and was therefore estimated in 202 people normally resident in Belfast. The medical and technical staff at the Belfast City Hospital laboratories, and antenatal patients attending out-patient clinics at the Royal Maternity Hospital, Belfast, for the first time made up the control series for this blood group distribution.
The distribution of the secretor status in the population was also not known and was therefore estimated in two independent series of persons normally resident in Belfast. The first was composed of 273 doctors, students, nurses, and technicians at the Royal Victoria Hospital, Belfast, and antenatal patients attending the out-patient clinics of the Royal Maternity Hospital, Belfast. The group.bmj.com on June 20, 2017 -Published by http://jcp.bmj.com/ Downloaded from second series consisted of 202 doctors and technicians at the laboratories of the Belfast City Hospital and antenatal patients attending for the first time at the out-patient clinic of the Royal Maternity Hospital, Belfast. The two series were combined because there was no statistically significant difference (at P = 0O05) between the two distributions (Table I) , and were used in thesubsequentanalysis.
METHODS
A sample of blood was collected by venepuncture at the routine weekly diabetic clinic. The sample was divided, one for a blood sugar estimation and the other for blood grouping. For blood grouping the sample was allowed to clot in a clean dry 2 ml. tube and stored overnight at 4°C. and tested the following day. The plate method was used for typing the ABO blood groups and the tube method was used in the estimation of the MN genotypes.
As the blood sample was being taken, the nature of the investigation was explained to the patient and a request made for a sample of saliva. The saliva was collected in a Mono container and the sample was then decanted into a small 2 ml. boiling tube. The tube was closed with nonabsorbent cotton wool and placed in a boiling water-bath for at least 10 minutes. The boiled saliva was stored overnight in a freezing chamber at less than -4°C. and tested the following day by an inhibition-agglutination reaction. All the tests were carried out with the assistance of the chief technician in the laboratories of the Northern Ireland Blood Transfusion Service. (The sera were provided by the Northern Ireland Blood Transfusion Service and the anti-H was prepared and extracted from the seeds of the Ulex europeus.) The x2 test was used to estimate the probability of differences between distributions occurring by change and probabilities of less than P = 0 05, as is conventional, indicate significant differences.
RESULTS
ABO BLOOD GROUPS In this series, 865 patients with diabetes mellitus were examined in relation to the ABO blood group distribution. In Table II the ABO distribution of the patients is compared with that expected from the 11,327 controls. There was no significant difference between the observed and expected distributions. When the data were subdivided by age of onset of the disease, sex, and family history similar results were obtained in all subgroups.
MN BLOOD GROUPS In this series, 453 patients with diabetes mellitus were examined in relation to the MN blood group distribution. In Table III it will be seen that there was no significant difference between the MN distribution of the patients and the appropriate controls.
When the data were subdivided by age of onset, sex, and family history similar results were obtained in all subgroups. Table IV the secretor status distribution of the patients is compared with that of the controls and there was no significant difference between the two distributions. Again, when the data were subdivided by age of onset, sex, and family history, similar results were obtained in all subgroups. Many investigators have made estimates which suggest that the incidence of diabetes mellitus is relatively greater among persons of group A than among those of group 0; few, however, have found this relative excess to be significant (Table V) . 4 Craig and Wang (1955) (controls, Aird et al., 1960) 5 Andersen and Lauritzen (1960) 6 Mahr (1959) 7 Henry and Poon-King (1961) 8 Tedeschi and Cavazzuti (1959) The significant findings are conflicting: in Glasgow and Modena the estimated incidence of diabetes mellitus in persons of blood group A is significantly greater than in those of blood group 0, but in Copenhagen the estimated incidence in persons of blood group 0 is significantly greater than those of blood group A. There is evidence of significant heterogeneity between areas and for this reason the data from different areas cannot be pooled. The results are still conflicting and the present series tends to add to this conflict.
This investigation is the third in which the MN blood group distribution has been examined in diabetes mellitus; 3,139 patients were examined in Oxford (McConnell et al., 1956) , Iowa (Buckwalter and Tweed, 1962) , and Belfast, and in all centres the MN distribution of the patients closely resembled the MN distribution of the controls. This investigation is the second in which the secretor status has been examined and it supports the finding of Doll et al. (1961) who concluded that the occurrence of diabetes mellitus was independent of the ABH(O) secretion.
It is appreciated that these results are based on essentially factual observations but epidemiological studies of this kind are, in the words of Aird and Roberts (1962) 
